Compact radio jets are ubiquitous in stellar-mass black-hole binaries in their hard spectral state. Empirical relations between the radio and narrow-band X-ray fluxes have been used to understand the connection between their accretion discs and jets. However, a narrow-band (e.g., 1-10 or 3-9 keV) X-ray flux can be a poor proxy for either the bolometric luminosity or the mass accretion rate. Here, we study correlations between the radio and unabsorbed broadband X-ray fluxes, the latter providing good estimates of the bolometric flux. We consider GX 339-4, the benchmark object for the main branch of the correlation, and H1743-322, the first source found to be an outlier of the correlation. The obtained power-law dependencies of the radio flux on the bolometric flux have significantly different indices from those found for the narrow X-ray bands. Also, the radio/bolometric flux correlations for the rise of the outbursts are found to be significantly different from those for the outburst decline. This points to a possible existence of a jet hysteresis in the radio/X-ray source evolution, in addition to that seen in the hardness/flux diagram of low-mass X-ray binaries. The correlation during the rise of the outbursts is similar for both GX 339-4 and H1743-322. The correlation for the decline of the outbursts for H1743-322 lies below that of GX 339-4 at intermediate X-ray fluxes, whereas it approaches the standard correlation at lower X-ray luminosities. We also compare these correlations to those for the high-mass X-ray binaries Cyg X-1 and Cyg X-3.
INTRODUCTION
Stellar mass black-hole (BH) X-ray binaries (BHXRBs) display a wide range of emission properties, pertaining to its X-ray spectral state (Remillard & McClintock 2006) . A majority of the BHXRBs are transient sources, spending most of the time in a quiescent state. Occasionally they go into outbursts, during which the Xray fluxes increase by several orders of magnitude. The two main spectral states seen in these outbursts are a high soft state, dominated by thermal emission from an accretion disc, and a low hard state, which spectra are dominated by Comptonization with a highenergy cutoff above ∼100 keV, and a weak disc component.
A salient feature of the BHXRBs in the low hard state is the presence of compact jets (Fender, Belloni & Gallo 2004; Fender, Homan & Belloni 2009 ). Partially synchrotron selfabsorbed emission from the jets extends from radio to at least infrared (e.g. Blandford & Königl 1979; Hjellming & Rupen 1995; Russell et al. 2006 Russell et al. , 2013 Corbel et al. 2013a,b) . On the other hand, the X-ray emission is most likely dominated by the accretion flows. Relationships between the radio and X-ray emission have been ⋆ E-mail: nislam@camk.edu.pl (NI), aaz@camk.edu.pl (AAZ) used as tools to study the nature of the accretion disc-jet coupling in these systems.
Simultaneous multi-wavelength observations of various BH binaries in their outbursts have provided evidence of a strong non-linear correlation between the radio flux, F R , and the X-ray flux, F X (Hannikainen et al. 1998; Corbel et al. 2003 Corbel et al. , 2013a Gallo, Fender & Pooley 2003; Gallo et al. 2006; Gallo, Degenaar & van den Eijnden 2018; Rushton et al. 2016) . The correlation has an approximate power-law form, F R ∝ F b X . Most of the BH sources lie on the so-called standard track, with the power-law index of b ∼ 0.5-0.7, which has been interpreted as due to the X-rays being emitted by radiatively inefficient accretion flows (Corbel et al. 2003; Gallo et al. 2003 Gallo et al. , 2012 Gallo et al. , 2014 . However, there is a number of outlier sources, which are found to lie well outside the standard correlation, and show a steeper power-law index of b ∼ 1.4, which can be interpreted as due to the presence of radiatively efficient accretion flows (Cadolle Bel et al. 2007; Soleri et al. 2010; Soleri & Fender 2011; Coriat et al. 2011; Jonker et al. 2012; Ratti et al. 2012; Russell et al. 2015; Plotkin et al. 2017) . The correlations demonstrate the existence of strong and relatively stable couplings between the radio emitting jets and the X-ray emitting accretion flows, over a wide range of luminosities and c 2018 The Authors for different outbursts. These radio/X-ray correlations are crucial for defining the so-called fundamental plane of BH activity (Merloni, Heinz & di Matteo 2003; Falcke, Körding & Markoff 2004) . Fig. 9 in Corbel et al. (2013a) shows the radio versus X-ray luminosities of several BHXRBs in their hard and quiescent states, exhibiting the standard and outlier tracks. These radio/X-ray correlations are dominated by two sources, GX 339-4 for the standard track, and H1743-322 for the outlier track.
However, those studies have utilised the X-ray flux in a narrow energy band of either 1-10 keV or 3-9 keV. This narrow-band flux has been used as a proxy for the accretion rate, which can bear a substantial error given most of the luminosity in the hard state is emitted around ∼100 keV. This problem was pointed out by Zdziarski et al. (2004) , who calculated a radio vs. bolometric flux correlation for a sample of observations of GX 339-4. Then, Zdziarski et al. (2011) and Zdziarski, Segreto & Pooley (2016) performed analogous calculations for Cyg X-1 and Cyg X-3, respectively. In both of the sources, the power-law indices of narrow Xray bands were found to strongly depend on the choice of the energy range. In fact, the correlation for Cyg X-3 changes sign from positive at soft X-rays to negative at hard X-rays. These results strongly argue for the use of the bolometric flux in studies of the radio/X-ray correlation. In the present paper, we perform such a study for the two archetypal sources, GX 339-4 and H1743-322. Both of them underwent multiple outbursts, and have simultaneous coverage in radio and X-rays.
The low-mass BHXRB GX 339-4 was discovered in 1972 by the OSO-7 satellite (Markert et al. 1973) . It has since then been the most often outbursting transient BHXRB. Its distance appears to be around D ∼ 8 kpc (Zdziarski et al. 2004 ), though it is not well constrained. Heida et al. (2017) found a preferred D ∼ 9 kpc and a lower limit of ∼5 kpc. Its mass function has been measured by Heida et al. (2017) , implying, with some other constraints, M BH < 9.5M ⊙ . When calculating the luminosity and Eddington ratio for the source, we assume M BH = 6M ⊙ (which is a preferred value of Heida et al. 2017 ) and D = 8 kpc.
The X-ray transient H1743-322 was discovered during an outburst in 1977 with the Ariel V and HEAO-1 satellites (Kaluzienski & Holt 1977) . Currently there are no dynamical estimates on its BH mass. Its spectral and timing features were found to be similar to those seen in the BHXRB XTE J1550-564 (McClintock et al. 2009 ), suggesting a similar BH mass, which in XTE J1550-564 is within 8-14M ⊙ (Orosz et al. 2011) . The distance to H1743-322 has been estimated as 8.5 ± 0.8 kpc (Steiner, McClintock & Reid 2012) , compatible with its location near the Galactic Centre, from which its projected separation is only ≃ 2
• . When calculating the luminosity and Eddington ratio for the source, we assume M BH = 10M ⊙ and D = 8.5 kpc.
In Section 2, we describe the observations and our modelling of the X-ray spectral data. We present our results in Section 3 and conclusions in Section 4.
OBSERVATIONS AND DATA ANALYSIS
2.1 X-ray light curves of GX 339-4 and H1743-322
Rossi X-ray Timing Explorer (RXTE) was an X-ray observatory operational from 1996 to 2012. The Proportional Counter Array (PCA; Jahoda et al. 2006 ) and the High Energy X-ray Timing Experiment (HEXTE; Rothschild et al. 1998) were the pointed detectors on board RXTE. The PCA and HEXTE operated in the nominal Table 1 . The list of the GX 339-4 fluxes used in this work. The radio fluxes, F R , at either 8.6 or 9.0 GHz are from Corbel et al. (2013a) energy ranges of 2-60 and 15-250 keV, respectively. RXTE conducted many pointed observations of GX 339-4 and H1743-322 during their outbursts, with typical exposures ∼1-3 ks.
Figs. 1(a, b) show the light curves of GX 339-4 in the 1.5-12 keV range from the RXTE All Sky Monitor (ASM; Bradt, Rothschild & Swank 1993 ) and the 15-50 keV from the Burst Alert Telescope (BAT; Barthelmy et al. 2005; Krimm et al. 2013 ) on board the Swift satellite, respectively. GX 339-4 underwent five major outburst during the ∼15 yr of the RXTE operation, with transitions to the soft state in 1998-1999, 2002-2003, 2004-2005, 2007 and 2010-2011, see Table 1 in Corbel et al. (2013a) lists the radio fluxes at either 8.6 or 9.0 GHz from observations of GX 339-4 in the hard spectral state by the Australia Telescope Compact Array (ATCA) and corresponding RXTE pointed observations. Hereafter, the hard spectral state is defined by the 3-10 keV unabsorbed spectral index of Γ 2, following Remillard & McClintock (2006) . We have used standard spectral products 1 of the PCA (which include all available Proportional Counter Units and layers) and HEXTE data for the observations which were within a day from a radio pointing. However, we have not used four very low X-ray flux data, which were noisy. For the data starting 2005 December, we used only the HEXTE Cluster B because the Cluster A stopped working. On 2009 December 14, the Cluster B stopped working as well and for later data we used only the PCA. This yields a sample consisting of 70 quasi-simultaneous radio/X-ray observations over multiple outbursts, listed in Table 1 . Table 1 the ATCA and the Very Large Array together with corresponding RXTE pointed observations. We have utilised the standard spectral products for those observations in the same way as for GX 339-4. This yields a sample of 28 quasi-simultaneous radio/X-ray observations, listed in Table 2 .
RXTE pointed observations of GX 339-4 and H1743-322

The Galactic Ridge emission
Both GX 339-4 and H1743-322 are located very close to the Galactic Plane and therefore the fluxes estimated from RXTE have significant contamination from the Galactic Ridge emission (Valinia & Marshall 1998; Revnivtsev et al. 2006) . To obtain the spectrum of that contribution for GX 339-4, we used the simultaneous RXTE/PCA and Chandra observations taken during its quiescent state on MJD 52911. The Chandra spectra, given its high angular resolution, give the contribution from GX 339-4 alone, while the difference between the PCA and Chandra spectra gives the Ridge contribution to the PCA spectra. The Chandra spectra were fitted by an absorbed power law model, while those from the PCA by absorbed two power-law components, with one fixed at the parameters obtained from fitting the Chandra spectrum. In addition, a Gaussian line was added to model the Fe K fluorescent line. The obtained Galactic Ridge spectrum for the vicinity of GX 339-4 is in agreement with that obtained by Revnivtsev (2003) .
In the case of H1743-322, we followed Kalemci et al. (2006) and Coriat et al. (2011) and combined the eight RXTE/PCA observations in the quiescent state made on MJD 53021-53055. We modelled the PCA spectrum with an absorbed power-law and an Fe K line, and obtained the spectral parameters consistent with those of Kalemci et al. (2006) and Revnivtsev (2003) . We use this model to represent the Galactic Ridge spectrum for this source.
The X-ray spectral model and the bolometric fluxes
For spectral fitting, we used xspec (Arnaud 1996) . For both sources, we modelled the primary continuum in the hard state as thermal Comptonization, using the nthcomp model (Zdziarski, Johnson & Magdziarz 1996) . The low-energy photon spectral indices for all the observations were Γ 2, with the softest spectra being from H1743-322. When the data required it, we also used the ireflect model (Magdziarz & Zdziarski 1995) to account for Compton reflection, with an added Gaussian line for the fluorescent Fe K emission. However, we found that accounting for reflection was statistically required only for high-flux spectra of GX 339-4. The seed photon temperature was kept at 0.2 keV in most cases. However, for some observations of H17443-322, we found an excess soft X-ray emission, which we modelled by the multicolour disc model diskbb. In those cases, we assumed the disc inner temperature equals the seed photon temperature in the Comptonization component. We modelled the ISM absorption by the phabs model. A multiplicative constant was used to account for a difference in the normalisation between the PCA and HEXTE. For all spectra, we included the respective Galactic Ridge components with the parameters fixed at those obtained in Section 2.3. We fitted the PCA and HEXTE spectra in the energy ranges of 3-20 keV and 20-150 keV, respectively.
For GX 339-4, we fitted the value of the ISM hydrogen column density, N H , except when it could not be constrained. For those cases, we fixed it at 6 × 10 21 cm −2 (Zdziarski et al. 1998 . We have then fitted the RXTE/PCA spectra of H1743-322 from the brightest outburst in 2003 , and found N H ≃ 1.7 × 10 22 cm −2 , which we used for our observations with the simultaneous radio measurements.
We have estimated the unabsorbed bolometric flux (excluding the Galactic Ridge emission) from the above model for all of the observations. Since the multi-wavelength spectra of all known BHXRBs are dominated by the X-ray band, we define the bolometric flux as that in the energy range of 0.1-2 × 10 3 keV. We have estimated it using the cflux model in xspec. The largest uncertainty on the bolometric flux arises from the uncertainty in constraining the value of electron temperature, kT e , of the nthcomp model. For observations with low X-ray fluxes, its value could not be constrained, and then we varied it in the range of 100-10 3 keV. We found that decreasing kT e to below 100 keV led to unacceptable fits. At high X-ray flux observations, the values of kT e are well constrained, and that allowed ranges contribute to the flux errors. For the high X-ray flux observations, the flux error was chosen to be the larger of the error estimated from cflux and the flux uncertainty of the RXTE/PCA, which has been estimated at 3 per cent by (Corbel et al. 2013a ). The reduced χ 2 ν ∼ 1 for all the spectral fits. The photon index of the nthcomp model was always Γ 2, confirming the sources were indeed in the hard state during the selected observations.
The lists of the radio and bolometric X-ray fluxes of GX 339-4 and H1743-322, along with their errors, are given in Tables 1 and  2 , respectively. We denote the unabsorbed bolometric flux as F bol .
RESULTS
The radio/bolometric flux correlations
We show our results for GX 339-4 in Fig. 3 , adopting the colour coding of the rise (red) and decline (blue) and the 2007 reflare (magenta) of Fig. 1 . We also identify different outbursts using different symbols. We first fit the entire data set with a power law,
symmetrically in F R and F bol . We find the best-fit of b ≃ 0.81. The fit results are given in Table 3 . Our best-fit power law is steeper than that found in previous radio/X-ray correlation studies in GX 339-4 (Corbel et al. 2003 (Corbel et al. , 2013a Gallo et al. 2012) , who found b ≃ 0.6. A significant part of the dispersion found in the correlation is attributed to the intrinsic variability by Corbel et al. (2013a) (who used the 3-9 keV flux). Indeed, we see in Fig. 3 that we see a significant difference between the rise and decline, and, as a secondary effect, different outbursts showing different behaviour. Corbel et al. (2013a) attributed the former effect to a changing normalisation of the fitting power-law, but did not notice a significant difference in the correlation index. In order to test this hypothesis, we first fitted a power law separately to the rise and decline data keeping the index fixed at the value obtained for the entire data set, and then allowed a free index for each of the two sets. For those fits, we have removed the 2007 reflare data (8 observations), given that it is unclear whether those points should be classified as the tail of the decline of the main 2007 outburst or the rise of a new burst. Also, the 15-50 keV flux of the reflare showed two peaks, see Fig. 1(b) , which further complicates the event classification. Our results are given in Table 3 and Fig. 4 . We clearly find different indices for the rise and decline, b ≃ 1.1 and ≃ 0.6, respectively.
This hints at the possible existence of a hysteresis in the accretion-jet coupling, in addition to the well-known hysteretic be- haviour in the X-ray flux/X-ray hardness plane. We note that the flux/hardness hysteresis is seen only in the flux of the transition to and from the intermediate spectral state (connected then to soft states), see, e.g., Dunn et al. (2008) . Within the proper hard state, both the rise and decline tracks are identical (for the overlapping flux ranges, i.e., below the return to the hard state for a given outburst). This suggests the same properties of the accretion flow in those flux ranges. Thus, the effect we have found points to different behaviour of the jet rather than the accretion flow. We see that the jet gets relatively brighter with decreasing luminosity with respect to the accretion flow luminosity (i.e., more radio loud) during the decline, while the radio loudness is roughly constant during the rise. A caveat for this result is that there are almost no data during the rise for F bol 5 × 10 −9 erg cm −2 s −1 , which is the range of the overlap between the rise and decline bolometric fluxes. There are in fact only two rise points below that F bol , with the lowest one at ∼ 10 −9 erg cm −2 s −1 , and only one of them departs from the decline track. This sparsity is apparently due to difficulty of quickly scheduling radio observations after the detection of an outburst. Therefore, we cannot be sure if we indeed see a hysteresis (which is the existence of two possible states for the same range of a parameter, F bol in our case), or just a change in the shape of the correlation. An additional complication is that we see somewhat different tracks for individual outbursts. A similar effect has been found the near infrared (the H band) vs. X-ray flux correlation in the transient BHXRB XTE J1550-564 (Russell et al. 2007 ). Its rise track, when extrapolated to low fluxes, lies significantly below the decline track, see fig. 2 of Russell et al. (2007) . On the other hand, no difference was noted in the infrared/X-ray flux correlation for GX 339-4 between the rise and decay of outbursts (Coriat et al. 2009 ), and those authors noted only a break in that correlation for GX 339-4 at low fluxes. We cannot constrain the presence of a break in the radio/X-ray flux correlation of GX 339-4 due to the sparsity of the data at low fluxes. Figure 7 . The correlation between the radio 15 GHz luminosity, νL ν , versus the unabsorbed bolometric X-ray luminosity, both in units of the Eddington luminosity, L Edd [≡ 1.25 × 10 38 × 2/(1 + X) erg s −1 , where X is the H abundance], for Cyg X-3 in all states (black error bars), and Cyg X-1 (red triangles with error bars), GX 339-4 (green squares with error bars) and H1743-322 (blue circles with error bars), all three in the hard state. For GX 339-4 and H1743-322, we assumed our default M BH and D and X = 0.7. For Cyg X-1 and Cyg X-3, we assumed M BH = 15, 5M ⊙ , D = 1.86, 7 kpc, X = 0.7, 0, respectively. We show our results for H1743-322 in Fig. 5 , following our adopted colour coding of the rise (red) and decline (blue). We can see very different tracks for the rise (at high fluxes only) and decline (at low fluxes). This is similar to the results of Coriat et al. (2011) . We then fit a power-law dependence, equation (1), to the rise and decline data separately. We show the fit results in Table 3 , and plot them in Fig. 5 . We see that the rise and decline indices are markedly different, b ≃ 1.2 and ≃ 0.19, respectively. While those values of b are qualitatively similar, they are quantitatively different from either the standard, b ∼ 0.6 or outlier, b ∼ 1.4 power-law indices reported earlier (Corbel et al. 2013a) . Our fit index for the decline is similar to that of Jonker et al. (2010) obtained for the low luminosity data of the 2008a outburst. We see that the correlation index for the rise is similar to that of the corresponding one in GX 339-4. However, the decline in H1743-322 clearly follows a different track than that of GX 339-4. Given almost no overlap between the rise and decline tracks in H1743-322, we do not know if there is a jet hysteresis or just a change of the slope of the correlation at F bol ∼ 5 × 10 −9 erg cm −2 s −1 , similarly to the case of GX 339-4.
Comparison of the correlation in different sources
In Fig. 6 , we plot the radio versus bolometric luminosities for GX 339-4 and H1743-322 together. Coriat et al. (2011) showed that the steep correlation of H1743-322 at high luminosities with their value of b ≃ 1.4 connected to the high luminosity correlation for GX 339-4 with b ≃ 0.6. In our work, we also find the connection but b ≃ 1.1 for the rise of both GX 339-4 and H1743-322. On the other hand, the decline tracks are different for H1743-322 and GX 339-4, and they intersect at a low luminosity of ∼ 10 35 erg s −1 . Coriat et al. (2011) proposed that the steep index of b ≃ 1.4 corresponded to a high efficiency of accretion, while b ≃ 0.6 corresponded to a radiatively inefficient accretion. In the light of our present results, it appears that both the rise tracks of GX 339-4 and H1743-322, established for high fluxes only, correspond to accretion being much more efficient than that for the decline, corresponding to low luminosities. This is in agreement with the fact that the bolometric luminosity during hard-to-soft state transition changes by at most a factor of two, which argues against the luminous hard state being radiatively inefficient. On the other hand, while both of the decline tracks may correspond to radiatively inefficient accretion, the cause of the difference in the decline indices between GX 339-4 and H1743-322 remains unclear. Fig. 7 shows a plot of 15 GHz radio luminosity versus the unabsorbed bolometric X-ray luminosity, both in the units of Eddington luminosity, L Edd , for GX 339-4, H1743-322, and for Cyg X-1 (from Zdziarski et al. 2011 ) and Cyg X-3 (from Zdziarski et al. 2016) . The 15 GHz fluxes for GX 339-4 and H1743-322 have been extrapolated from 8.5-9.0 GHz to 15 GHz assuming the radio spectral indices (F ν ∝ ν α ) of α = 0.4 (Corbel et al. 2013a ) and 0 (Coriat et al. 2011) for GX 339-4 and H1743-322, respectively. Fig. 7 suggests a somewhat different picture than Fig. 6 . In terms of the Eddington ratio, the tracks for GX 339-4 and H1743-322 look quite different. GX 339-4 shows an overall single slope, while H1743-322 does have a pronounced break at L bol /L Edd ≃ 0.01. The hard state of Cyg X-1 lies close to that break, and the slope of its correlation is roughly similar to that H1743-322. The correlation in the hard state of Cyg X-3 is somewhat fuzzy, but nevertheless its slope appears similar to that of GX 339-4. The two overlap within about a decade, but Cyg X-3 is more radio loud, by a factor of ∼2-3. It is possible that the high radio loudness of Cyg X-3 is due to interaction of its jet with the strong wind of its Wolf-Rayet companion, while no such effect appears in Cyg X-1 due to a different value of the ratio between the jet and wind powers, see Yoon, Zdziarski & Heinz (2016) . We shall note significant uncertainties in the normalization of the Eddington ratios due to the uncertainties in both the distances and masses of the objects. Furthermore, the radio emission in high mass X-ray binaries can be substantially absorbed in the stellar wind, see Zdziarski (2012) for a study of its effect in Cyg X-1.
We finally note while we have considered integrated energy fluxes in the X-ray range, our radio fluxes are those measured at single frequencies, at 8.6 or 9 GHz in the case of GX 339-4, and at 8.5 GHz in the case of H1743-322. In Fig. 7 , which compares our results to those for two high-mass X-ray binaries, we have also used extrapolations of those fluxes to 15 GHz based on the observed radio slopes in the hard state (which show generally flat radio spectra). Making an assumption that the uncertainty on α is 0.2 (Espinasse & Fender 2018) , the error introduced in that way is small, <12 per cent. Then, using single-frequency radio flux measurements in the case of α ≃ 0 allows a determination of most of the properties of partially synchrotron self-absorbed jets, as shown first by Blandford & Königl (1979) , and then, e.g., by Heinz & Sunyaev (2003) . However, while the radio indices in the hard state are generally flat, they are still often different from null. In fact, Espinasse & Fender (2018) have shown that there is a difference in the radio spectral indices of the sources lying on the standard track and the outlier sources. A future analysis of the correlation taking into account also the radio spectral index is then de-sirable. It is, however, outside the scope of this work since it would involve one more dimension of the analysis (α) and require the use of a different data set.
CONCLUSIONS
We have investigated the correlations of the radio flux with the bolometric flux in the hard state of two low-mass BHXRBs, GX 339-4, the main representative of the standard radio/X-ray correlation, and H1743-322, the main outlier source. Our main results are as follows.
Based on the RXTE PCA and HEXTE data, we have calculated the bolometric fluxes (which are dominated by the X-rays) for ∼100 hard-state observations of GX 339-4 and H1743-322 quasisimultaneous with radio observations.
We have calculated the indices of the correlations the radio versus the bolometric flux. In the case of GX 339-4, we found b ≃ 0.8 when all the data are fitted, which is significantly different from b ≃ 0.6 found when the narrow-band 3-9 keV fluxes were used. The data for different outbursts show, however, deviations from the single power-law correlation, as shown in Fig. 3 . We have found a significant difference between the slopes of the correlation when we fit separately the data for the outburst rise and decline, namely b ≃ 1.1 and ≃ 0.6, respectively.
In the case of H1743-322, we have found b ≃ 1.2 for the rise, i.e., a similar value as that for the rise of GX 339-4. This indicates the similarity in the jet/accretion flow coupling in both sources during the rise and at high luminosities (for which the data are available). On the other hand, the decline index of H1743-322 is ≃ 0.2, which is significantly different from ≃0.6 in GX 339-4.
Our results hint at a possible existence of jet hysteresis in those sources, namely different jet radio luminosities for the same bolometric (dominated by the accretion-flow) luminosity depending on the source history, i.e., either an outburst rise or its decline. The presence of hysteresis would be clearly established if there are more radio data at low X-ray luminosities during the rise of an outburst. Presently, the available rise data correspond almost exclusively to high luminosities, while the decline data are for low luminosities only. The latter is due to the well-known X-ray hysteresis, i.e., the soft-to-hard transitions in transients occurring at much lower luminosities than the hard-to-soft ones. In the case of H1743-322, the shape of the radio correlation changes at L bol ∼ 0.01L Edd .
We have compared the correlations in GX 339-4 and H1743-322 with those in the high-mass BHXRBs Cyg X-1 and Cyg X-3, see Fig. 7 . We have found that the correlation in Cyg X-1 appears similar to that of H1743-322. The hard state of Cyg X-3 is then similar to the luminous hard states of GX 339-4. The latter correlations have approximately the same slope, while Cyg X-3 is more radio loud by a factor of ∼2-3.
